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The seismic performance evaluation of the main building of Kiyomizudera temple has been frequently done so far. 
However, the evaluation to the influence of foundation is not fully considered, and the stability of the ground has not 
been examined. Moreover, information of detailed slope form, depth of basic layer and soil strength are insufficient, 
because there is no record that multi-points ground survey on the slope below the stage was executed in full scale. 
Therefore, in this paper, the in-situ experiment using NSWS (a kind of Swedish sounding test) and survey on the slope 
below the stage were executed, and information on the subsurface layer was also acquired. 
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Gࡢ⦪᩿᪉ྥࡢ ⥺㸦ᰕࡢୖࢆ㏻ࡿࡼ࠺࡟タᐃ㸧ࡢ
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ᅗ 1 ᆅ┙ㄪᰝ఩⨨ᅗ 
 
ㄪᰝ఩⨨
ΎỈᑎᮏᇽ
ᅗ 2 ⯙ྎୗᩳ㠃ࡢᙧ≧ 
෗┿ 1 ⯙ྎୗᩳ㠃ࡢ⌧ἣ 
෗┿ 2 ᩳ㠃⾲ᒙࡢᅛ⤖ᆅ┙ 
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㦂㸧ࢆㄪᰝᡭἲ࡜ࡋ࡚᥇⏝ࡋࡓࠋSWSヨ
㦂5)㸦ᅗ5㸧ࡣࠊ㔜㗽࡟ࡼࡿⲴ㔜࡜ᅇ㌿ࢆ
฼⏝ࡋࡓཎ఩⨨ヨ㦂ࡢ୍✀࡛࠶ࡾࠊࡇࡢ
ヨ㦂࡟࠾ࡅࡿᡭ㡰ࡣ኱ࡁࡃ஧ࡘࡢࢫࢸࢵ
ࣉ࡟ศࡅࡽࢀࡿࠋ➨1ẁ㝵ࡣࠊࢫࢡ࣮ࣜࣗ
࣏࢖ࣥࢺ࡜࿧ࡤࢀࡿඛ➃㒊ࢆྲྀࡾ௜ࡅࡓ
ࣟࢵࢻࢆᆅ┙࡟㖄┤࡟✺ࡁ❧࡚ࠊ㔜㗽Ⲵ
㔜ࢆẁ㝵ⓗ࡟ୖࡆ࡚࠸ࡁࠊࣟࢵࢻࡀᆅ┙
࡟㈏ධࡍࡿ᭱ࡶᑠࡉ࡞Ⲵ㔜Wswࢆ ᐃࡍࡿࠋ
ࡑࡋ࡚ࠊ᭱኱Ⲵ㔜㸦つᐃ࡛ࡣ1000N㸧ࡲ
࡛㔜㗽ࢆ㍕ࡏ࡚ࡶࣟࢵࢻࡀ㈏ධࡋ࡞࠸ሙ
ྜ࡟ࡣࠊ➨2ẁ㝵ࡢᅇ㌿㈏ධࢆ㛤ጞࡍࡿࠋ
ᅇ㌿㈏ධࡉࡏࡿ㝿࡟ࡣࠊ᭱኱Ⲵ㔜ࡢ㔜㗽
ࢆ㍕ࡏࡓࡲࡲࠊ୍ᐃ㏿ᗘ࡛ᅇ㌿ࢆຍ࠼⥆
ࡅ࡚࠸ࡁࠊ25cm㈏ධࡍࡿࡢ࡟ᚲせ࡞༙ᅇ
㌿ᩘࢆィ ࡍࡿࠋࡑࡋ࡚ࡇࢀࢆ1mᙜࡓࡾ
ࡢ༙ᅇ㌿ᩘ࡟᥮⟬ࡋࡓ್Nswࡀᆅ┙ᙉᗘࡢ
ᣦᶆ࡜࡞ࡿࠋ 
ᮏㄪᰝ࡟ࡣࡇࡢSWSヨ㦂ࢆ⮬ື໬ࡋࡓ
⿦⨨ࡢ୍ࡘ࡛࠶ࡿNSWS㸦෗┿3㸧ࢆ౑⏝
ࡋࡓࠋNSWS6)࡛ࡣᚑ᮶ᡭἲ࡜ࡣ␗࡞ࡾࠊ
✵Ἔᅽࢆ฼⏝ࡋࡓ㍕Ⲵ᪉ἲࢆ⏝࠸࡚࠾ࡾࠊ
㐃⥆㍕Ⲵ࡟ࡼࡿヲ⣽࡞ᆅ┙ᙉᗘࡢྲྀᚓࡀ
ྍ⬟࡛࠶ࡿࠋࡲࡓᮏㄪᰝ࡛ࡣ඲࡚ࡢィ ࡛᭱኱Ⲵ㔜ࢆ1200N࡟タᐃࡋ࡚ヨ㦂ࢆᐇ᪋ࡋࠊ♟ࡀከࡃ࡚㈏ධࡀ㞴
ࡋ࠸ᆅⅬ࡛ࡣࢫࢡ࣮࣏ࣜࣗ࢖ࣥࢺ㸦෗┿4㸧ࡢ௦ࢃࡾ࡟BSP㸦෗┿5㸧࡜࿧ࡤࢀࡿඛ➃㒊ࢆ฼⏝ࡋ࡚ヨ㦂ࢆᐇ
᪋ࡍࡿࠋࡑࡋ࡚ࠊࡇࡢᶵᲔ࡛ࡣᛴ㏿࡟ࣟࢵࢻࡀỿୗࡍࡿ㸦⮬ỿࡍࡿ㸧ሙྜ࡟ࡣ㈏ධࢆ୍᫬೵Ṇࡋ࡚㍕Ⲵࢆ୍
࠿ࡽ࠿ࡅ┤ࡍࡇ࡜࡛ࠊ✵Ὕ࡞࡝ࡢᆅ┙ࡢᙅ㒊ࢆⓗ☜࡟ᤊ࠼ࡿࡇ࡜ࡀ࡛ࡁࡿࠋ
ィ ᆅⅬ
䠄NSWSㄪᰝ䠅
131 2 3 4 5 6 7 8 9 10 11 12
A
B
C
D
E
F
G
䝪䞊䝸䞁䜾ㄪᰝ䠇ᶆ‽㈏ධヨ㦂
䠄ி㒔ᗓᩍ⫱ᗇᩥ໬㈈ಖㆤㄢ䠅
ᰕ
᱁Ꮚ
ᅗ 3 ㄪᰝᆅⅬ఩⨨ᅗ 
෗┿ 4 ࢫࢡ࣮࣏ࣜࣗ࢖ࣥࢺ ෗┿ 5 BSP 
ᅗ 5 ࢫ࢙࣮࢘ࢹࣥᘧࢧ࢘ࣥࢹ
࢕ࣥࢢヨ㦂ࡢᴫ␎ᅗ 
ࣟࢵࢻ
㔜㗽
ࢫࢡ࣮࣏ࣜࣗ࢖ࣥࢺ
ᅗ 4 ᆅ┙㣴⏕ࡢᴫ␎ᅗ 
࢚࢔࣮࣐ࢵࢺ
ࢥࣥࣃࢿ
ᅵࡢ࠺
㸦ᆅᙧ࡟ᛂࡌ࡚タ⨨㸧ᮌ㒊ಖㆤࢩ࣮ࢺ
⁥㌴
ㄪᰝᶵ
෗┿ 3 NSWS  
(Nippon Screw Weight System) 
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ヨ㦂⤖ᯝ
ᅗ6㹼9࡟NSWS࡟ࡼࡗ࡚ィ ࡋࡓ㈏ධ᢬ᢠ್ࢆ♧ࡍࠋྛᅗࡢᕥഃࡣⲴ㔜Wswࠊྑഃࡣ1mᙜࡓࡾࡢ༙ᅇ㌿ᩘ
Nsw࡛࠶ࡿࠋᩳ㠃ୖ᪉ࡢ7-BᆅⅬ࡜7-CᆅⅬ࡛ࡣ⾲ᒙ࡟♟ࡀከࡃࠊࢫࢡ࣮࣏ࣜࣗ࢖ࣥࢺ࡛ࡣ࠺ࡲࡃ㈏ධࡋ࡞࠿
ࡗࡓࡓࡵࠊBSP࡟ࡼࡿィ ࢆᐇ᪋ࡋࡓࠋ7-BᆅⅬ࡟࠾ࡅࡿィ ࡛ࡣᆅ⾲㠃࠿ࡽ0.1㹼0.2mࠊ7-CᆅⅬ࡛ࡣᆅ⾲㠃
࠿ࡽ0.05㹼0.15m࡟࠾࠸࡚Nswࡢ್ࡀ኱ࡁࡃ࡞ࡗ࡚࠾ࡾࠊࡇࡢ㒊ศࡀ⾲ᒙࡢ」ྜᮦᩱࡢᒙ࡜ᛮࢃࢀࡿࠋ୧ィ 
ࡣࠊࡑࢀࡒࢀ0.91mࠊ2.1mࡢ῝ࡉ࡛♟࡜ᛮࢃࢀࡿ◳࠸ࡶࡢ࡟ᙜࡓࡾヨ㦂ࢆ⤊஢ࡋࡓࠋ7-EᆅⅬ࡜11-GᆅⅬࡢィ
 ࡛ࡣࠊࢫࢡ࣮࣏ࣜࣗ࢖ࣥࢺࢆ౑⏝ࡋࡓヨ㦂࡛㡰ㄪ࡟㈏ධࡋࠊࡑࢀࡒࢀ5.6mࠊ6m௜㏆࠿ࡽᆅ┙ᙉᗘࡀୖ᪼
ࡋጞࡵࠊ5.91mࠊ10.13m࡛㈏ධࡀ࡯ࡰ೵Ṇࡋࡓࡓࡵヨ㦂ࢆ⤊஢ࡋࡓࠋࡲࡓࠊ11-GᆅⅬࡢィ ⤖ᯝ࡛ࡣࠊᩘ⟠
ᡤ࡟࠾࠸࡚Wswࡢᛴ⃭࡞ῶᑡࡀ☜ㄆ࡛ࡁࡿࠋࡇࡢࡼ࠺࡞ᛴ⃭࡞ᙉᗘࡢపୗࡍࡿ⟠ᡤ࡟ࡣ✵Ὕࡀ࠶ࡿ࡜ᛮࢃࢀ
ࡿࡀࠊ௒ᅇࡢィ ࡛☜ㄆ࡛ࡁࡓࡶࡢࡣ࠸ࡎࢀࡶ㠀ᖖ࡟ᚤᑠ࡛࠶ࡗࡓࠋ 

㸲㸬ᅵ㉁ࣃ࣓࣮ࣛࢱࡢ᥎ᐃ

᥮⟬1್
 SWSヨ㦂࡛ࡣࠊ✄⏣7)ࡀ㈏ධ᢬ᢠ್ࢆN್࡟᥮⟬ࡍࡿᘧࢆᥦ᱌ࡋ࡚࠾ࡾࠊࡇࡢᘧࢆ౑ࡗ࡚ᚓࡽࢀࡓ᥮⟬N್
࡛ᆅ┙ᙉᗘࢆホ౯ࡍࡿࡇ࡜ࡀ୍⯡ⓗ࡛࠶ࡿࠋ✄⏣࡟ࡼࡗ࡚ᥦ᱌ࡉࢀࡓᘧࢆḟ࡟♧ࡍࠋ 
ᅗ 6 7-BᆅⅬࡢィ ⤖ᯝ㸦BSP㸧 ᅗ 7 7-CᆅⅬࡢィ ⤖ᯝ㸦BSP㸧 
ᅗ 8 7-E ᆅⅬࡢィ ⤖ᯝ 
     㸦ࢫࢡ࣮࣏ࣜࣗ࢖ࣥࢺ㸧 
ᅗ 9 11-GᆅⅬࡢィ ⤖ᯝ 
    㸦ࢫࢡ࣮࣏ࣜࣗ࢖ࣥࢺ㸧 
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swsw NWN 067.0002.0                    (1.1) 
swsw NWN 050.0003.0                    (1.2)
 
ࡇࡇ࡛ࠊ(1.1)ᘧࡣ♟࣭◁࣭◁㉁ᅵ⏝ࡢ᥮⟬ᘧࠊ(1.2)ᘧࡣ⢓ᅵ࣭⢓ᛶᅵ⏝ࡢ᥮⟬ᘧ࡛࠶ࡿࠋ 
୍᪉ࠊᮏ◊✲࡛ࡣつᐃࡼࡾࡶ኱ࡁ࡞Ⲵ㔜ࢆ฼⏝ࡋ
࡚ヨ㦂ࢆᐇ᪋ࡋ࡚࠸ࡿࡀࠊつᐃ࡜␗࡞ࡿⲴ㔜ࢆ⏝࠸
ࡓሙྜࡢ✄⏣ᘧࡢጇᙜᛶ࡟㛵ࡍࡿ᳨ドࡣ༑ศ࡟࡞ࡉ
ࢀ࡚࠸࡞࠸ࠋࡋࡓࡀࡗ࡚ࠊ᭱ึ࡟ᮏㄪᰝࡢィ ⤖ᯝ
ࢆᩚ⌮ࡍࡿࡓࡵࡢ᥮⟬ᘧࢆ᪂ࡓ࡟ồࡵࡿᚲせࡀ࠶ࡿࠋ
ࡑࡇ࡛ࠊᮏ◊✲࡛ࡣ11-GᆅⅬࡢNSWS࡟ࡼࡿィ ⤖
ᯝ࡜13-GᆅⅬ௜㏆࡟࠾࠸࡚㐣ཤ࡟ᐇ᪋ࡉࢀࡓᶆ‽㈏
ධヨ㦂ࡢ⤖ᯝࢆ฼⏝ࡋ࡚᪂ࡓ࡞᥮⟬ᘧࢆᑟࡃࠋ 
NSWSࡢヨ㦂⤖ᯝࡢ୰࡛Ⲵ㔜ࡢࡳ࡟ࡼࡿ㈏ධ᫬
㸦Nsw=0ࡢ࡜ࡁ㸧ࡢWswࡢ್ࢆᶓ㍈࡟ࠊྠࡌ῝ࡉ࡟࠾
ࡅࡿᶆ‽㈏ධヨ㦂࠿ࡽᚓࡽࢀࡓN್ࢆ⦪㍈࡟ࣉࣟࢵࢺ
ࡋࡓࡶࡢࢆᅗ10࡟♧ࡍࠋᅗ࠿ࡽࠊⲴ㔜ࡢࡳ࡟ࡼࡿ㈏
ධ᫬ࡢࢹ࣮ࢱࡀ㠀ᖖ࡟ᑡ࡞ࡃࠊࡲࡓNSWS࡟ࡼࡿヨ
㦂࡛ࡣ✵Ὕ➼࡟ࡼࡿᚤᑠ࡞ᙅ㒊ࡀ᳨ฟࡉࢀ࡚࠸ࡿࡓ
ࡵࠊ┦㛵ᛶࡀㄆࡵࡽࢀ࡞࠿ࡗࡓࠋࡋࡓࡀࡗ࡚ࠊⲴ㔜
ࡢࡳ࡟ࡼࡿ㈏ධࡢ⠊ᅖ࡟ࡘ࠸࡚ࡣࠊ✄⏣ᘧ࡜ྠᵝ࡛
࠶ࡿ࡜௬ᐃࡋࠊ㐣ཤࡢ࣮࣎ࣜࣥࢢㄪᰝࡢ⤖ᯝ࠿ࡽᅵ
㉁ࡣ◁♟࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࡓࡵࠊ(1.1)ᘧࡢಀᩘ࡛
࠶ࡿ0.002ࢆ⏝࠸ࡿࡇ࡜࡟Ỵᐃࡋࡓࠋ 
ḟ࡟ࠊᶓ㍈࡟ᅇ㌿㈏ධ᫬㸦Nsw>0ࡢ࡜ࡁ㸧ࡢNswࠊ
⦪㍈࡟N್ࢆࣉࣟࢵࢺࡋࡓࡶࡢࢆᅗ11࡟♧ࡍࠋࡲࡎࠊ
ඛ㏙ࡢ௬ᐃ࠿ࡽࠊN್ࡀ2.4㸦᭱኱Ⲵ㔜࡟࠾ࡅࡿ⮬ỿ
┦ᙜ㸧ࢆୗᅇࡿࣉࣟࢵࢺࢆ᥮⟬ᘧࡢ᥎ᐃ࡟⏝࠸ࡿࢹ
࣮ࢱ࠿ࡽ㝖እࡋࡓࠋࡑࡢ⤖ᯝࠊᅗࡼࡾࠊᅇ㌿㈏ධ᫬
࡟ࡣࠊWsw࡜N್࡟᫂ࡽ࠿࡞ṇࡢ┦㛵ࡀ☜ㄆ࡛ࡁࡿࠋ
ࡋ࠿ࡋ࡞ࡀࡽࠊ✄⏣ᘧ࡟࠾࠸࡚Wsw࡜N್ࡢ㛵ಀࡀ⥺ᙧ㏆ఝ࡛⾲ࡉࢀࡿࡢ࡟ᑐࡋࠊᅗ࡛ࡣᙉᗘࡀ㧗࠸㒊ศ㸦N
್㸼40㸧ࡣࠊࡑࢀ௨ୗࡢ್࡟ᑐࡍࡿ㏆ఝ⥺࠿ࡽ኱ࡁࡃ㐓ࢀ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿࠋᮏㄽᩥ࡛ࡣࠊᆅ┙ᙉᗘࡢప
࠸㒊ศࡢ᥮⟬್ࡢ⢭ᗘࢆୖࡆࡿࡓࡵࠊN್ࡀ40ࢆୖᅇࡿࣉࣟࢵࢺࢆ᥮⟬ᘧ᥎ᐃࡢࢹ࣮ࢱ࠿ࡽ㝖እࡋࡓࠋ௨ୖ
ࡢ᮲௳࡟ᇶ࡙ࡁࠊḟ࡟♧ࡍ᥮⟬ᘧ㸦ΎỈࣔࢹࣝ㸧ࢆᚓࡓࠋ 
 swsw NWN 134.0002.0    (2) 
ࡓࡔࡋࠊࡇࡇ࡛ᥦ᱌ࡍࡿ᥮⟬ᘧࡢ⢭ᗘࡀᮇᚅ࡛ࡁࡿ⠊ᅖࡣୖグ᮲௳ࡼࡾ᥮⟬N್࡟ࡋ࡚40௨ୗ㸦Nswࡀ300
⛬ᗘ㸧ࡼࡾᑠࡉ࠸ሙྜ࡟㝈ࡿࠋ 
ᮏㄽᩥ࡛ࡣࠊ(2)ᘧࢆ⏝࠸࡚NSWS࡟ࡼࡿヨ㦂⤖ᯝࢆN್࡟᥮⟬ࡍࡿࠋ࡞࠾ࠊ᥮⟬ᘧࡣࢫࢡ࣮࣏ࣜࣗ࢖ࣥࢺ
ࢆ౑⏝ࡋࡓヨ㦂࡟ࡼࡗ࡚ᚓࡽࢀࡓࡶࡢ࡛࠶ࡿࡓࡵࠊᚲࡎࡋࡶBSPࢆ౑⏝ࡋࡓヨ㦂⤖ᯝ࡟ࡘ࠸࡚㐺⏝ࡍࡿࡢࡀ
ጇᙜ࡛࠶ࡿ࡜ࡣゝ࠼࡞࠸ࡀࠊ౽ᐅୖBSPࢆ౑⏝ࡋࡓヨ㦂⤖ᯝ࡟ࡘ࠸࡚ࡶ(2)ᘧࢆ౑ࡗ࡚᥮⟬N್ࢆồࡵࡿࠋࡋ
ࡓࡀࡗ࡚ࠊBSPࢆ⏝࠸ࡓヨ㦂⤖ᯝࡣᐃᛶⓗ࡟ぢࡿᚲせࡀ࠶ࡿࡇ࡜ࢆඛ࡟㏙࡭࡚࠾ࡃࠋ 
ᅗ12࡟(2)ᘧࢆ⏝࠸࡚ィ ⤖ᯝ࠿ࡽ⟬ᐃࡋࡓ᥮⟬N್࡜ࠊẚ㍑ࡢࡓࡵ࡟(1.1)ᘧࢆ౑ࡗ࡚⟬ᐃࡋࡓ᥮⟬N್ࢆ
♧ࡍࠋᩳ㠃ୖ᪉㸦7-BᆅⅬࠊ7-CᆅⅬ㸧ࡢ⾲ᒙ࡟ぢࡽࢀࡿᅛ⤖ᆅ┙ࡣN್࡟᥮⟬ࡍࡿ࡜100ࢆ㉸࠼ࡿᙉᗘࢆ♧ࡋ
࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿࠋ୍᪉ࠊ7-EᆅⅬ࡜11-GᆅⅬ࡞࡝ᩳ㠃ୗ᪉ࡢ⾲ᒙ࡛ࡣẚ㍑ⓗ⦆࠸ᒙࡀ⥆࠸࡚࠾ࡾࠊࡑࢀ
ࡒࢀᇶ┙ᒙ࡜࡞ࡿᆅ┙ࡢ῝ࡉࡀ᫂☜࡛࠶ࡿࠋࡇࢀࡽࡢ⤖ᯝࢆ ⥺7ࡢᶓ᩿㠃࡟ຍ➹ࡋࡓࡶࡢࢆᅗ13࡟♧ࡍࠋ
௒ᅇࡢㄪᰝ⤖ᯝ࠿ࡽࠊᩳ㠃ୖ᪉ࡢṇ☜࡞ᇶ┙ᒙࡢ఩⨨☜ㄆ࡛ࡁࡓ࡜ࡣ࠸࠼࡞࠸ࡀࠊ7-GᆅⅬࡀ11-GᆅⅬ࡜ྠ
ࡌࡼ࠺࡞ᆅ㉁ࢆ᭷ࡍࡿ࡜௬ᐃࡍࢀࡤࠊᩳ㠃ୗ᪉࡟࠾ࡅࡿᇶ┙ᒙࡢ῝ࡉࡣ࠾࠾ࡼࡑᢕᥱ࡛ࡁࡓ࡜࠸࠼ࡿࠋ 
 ᅗ 11 Nsw-N ್㛵ಀ 
ᅗ 10 Wsw-N ್㛵ಀ 
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ෆ㒊ᦶ᧿ゅ
ᶆ‽㈏ධヨ㦂࡛ᚓࡽࢀࡓ N ್࡜ෆ㒊ᦶ᧿ゅࡢ㛵ಀࡣ✀ࠎᥦ᱌ࡉࢀ࡚࠸ࡿ౛࠼ࡤ 8),9)ࠋ≉࡟ࠊ㏆ᖺ࡛ࡣᵝࠎ࡞
タィᇶ‽ 10),11),12)࡟࠾࠸࡚ࠊ᭷ຠୖ㍕ᅽ࡟ࡼࡿ⿵ṇࢆࡍࡿࡇ࡜࡟ࡼࡾࠊෆ㒊ᦶ᧿ゅࡢ್ࢆ⢭ᗘࡼࡃ⟬ᐃ࡛ࡁࡿ
ᘧࡀ᥇⏝ࡉࢀ࡚࠸ࡿࠋᮏ◊✲࡛ࡣࠊᘓ⠏ᇶ♏ᵓ㐀タィᣦ㔪 13)ࡢᘧࢆ౑࠸㸪᥮⟬ N ್࠿ࡽྛィ ᆅⅬ࡟࠾ࡅ
ࡿෆ㒊ᦶ᧿ゅࢆ⟬ฟࡋࡓࠋ⟬ฟ࡟฼⏝ࡋࡓᘧࢆḟ࡟♧ࡍࠋ 
 
2020 1  N )205.3( 1 		 N  (3.1) 
 
㼛40 )20( 1N
  (3.2) 
ࡓࡔࡋ㸪
01 98 vNN   㸦᭷ຠୖ㍕ᅽࢆ⿵ṇࡋࡓ᥮⟬ N ್㸪 0v  㸸kN/m
2㸧ࠋ࡞࠾㸪ᮏㄪᰝ࡛ࡣᆅ୰ࡢ‵₶
ᐦᗘࢆィ ࡋ࡚࠸࡞࠸ࡓࡵ㸪ᆅ┙ࡢ༢఩య✚㔜㔞ࢆ 18kN/m3࡜ࡋ࡚ィ⟬ࡋ㸪 1N ࡀ 3.5 ᮍ‶ࡢሙྜ࡟ࡣ㸪Ᏻ඲
ഃࡢホ౯࡜ࡍࡿࡓࡵ࡟㸪ୗ㝈್࡛࠶ࡿ 20°࡜ࡍࡿࠋࡲࡓ㸪ࡇࡢᘧࡣ 0v  ࡀ 40kN/m
2௨ୖ࡟࠾࠸࡚ᚓࡽࢀࡓ㏆ఝ
ᘧ࡛࠶ࡾ㸪᭷ຠୖ㍕ᅽࡀࡑࢀ࡟‶ࡓ࡞࠸ὸ࠸㒊ศࡣᆅ┙ࡢᙉᗘࢆ㐣኱ホ౯ࡍࡿྍ⬟ᛶࢆ᭷ࡍࡿࠋ 
ィ⟬⤖ᯝࢆᅗ 14 ࡟♧ࡍࠋᅗࡼࡾࠊᆅ┙ෆࡢෆ㒊ᦶ᧿ゅࡣ 20r~40rࡢ⠊ᅖ࡛኱ࡁࡃࡤࡽࡅ࡚࠸ࡿࡇ࡜ࡀ
ࢃ࠿ࡿࠋ௒ᅇࡢィ⟬࡛ࡣࠊᏳ඲ഃホ౯ࢆᚰ᥃ࡅࡓ⤖ᯝࠊ⟬ฟ࡟౑࠼ࡿ N1ࡀ 3.5 ࢆୗᅇࡿ㒊ศ࡛ȭࡀᛴ⃭࡟ῶ
ᑡࡍࡿ⤖ᯝ࡜࡞ࡗ࡚࠸ࡿࠋᴟ➃࡞ᙉᗘࡢᕪࡀ࠶ࡿ࡜ィ⟬ୖᙅ㒊࡜࡞ࡾ࠺ࡿࡢ࡛ࠊ⢭ᗘⰋ࠸ゎᯒࢆᐇ᪋ࡍࡿࡓ
ࡵ࡟ࡣࠊ๓ᚋࡢ್࠿ࡽṇつ໬ࡍࡿ࠿ࠊ኱ࡁࡃ࠸ࡃࡘ࠿ࡢᆅᒙ࡟ศࡅ࡚௦⾲್ࢆỴᐃࡍࡿ࡞࡝ࡢᕤኵࡀᚲせ࡛
ᅗ 12 ᥮⟬ N್ 
(b) 7-CᆅⅬ (c) 7-E ᆅⅬ (a) 7-B ᆅⅬ (d) 11-GᆅⅬ 
ᅗ 13 ᆅ㉁᩿㠃ᅗ 
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࠶ࡿ࡜ᛮࢃࢀࡿࠋࡲࡓࠊෆ㒊ᦶ᧿ゅࡢ⟬ฟ࡟࠶ࡓࡾࠊ୍ᗘ᥮⟬ N ್ࢆồࡵࠊᚓࡽࢀࡓ᥮⟬ N ್ࢆ౑ࡗ࡚ෆ
㒊ᦶ᧿ゅࢆ⟬ᐃࡋ࡚࠸ࡿࡓࡵࠊィ⟬ࡢ⢭ᗘ࡟␲ၥࡀṧࡿࠋࡑࡋ࡚ࠊ⾲ᒙࡢேᕤᆅ┙࡜ᛮࢃࢀࡿ㒊ศࡣ᫂ࡽ࠿
࡟ᅛ⤖ࡋ࡚࠾ࡾࠊᮏ᮶࡞ࡽࡤぢ࠿ࡅࡢ⢓╔ຊࢆ᭷ࡍࡿࡣࡎ࡛࠶ࡿࡇ࡜ࡸࠊࡑࢀ௨῝ࡢᆅ┙ࡀぢ࠿ࡅࡢ⢓╔ຊ
ࢆ᭷ࡍࡿྍ⬟ᛶ࡟ࡘ࠸࡚༑ศ࡞᳨ウࡀ࡞ࡉࢀ࡚࠸࡞࠸ࡇ࡜࡞࡝ࠊෆ㒊ᦶ᧿ゅࡢ᥮⟬࡟ࡣ࠸ࡃࡘ࠿ࡢㄢ㢟ࢆṧ
ࡋ࡚࠸ࡿࠋ 
 
ኚᙧಀᩘ
ྜྷ୰ 14)ࡣ㸪N ್࡜ᏍෆỈᖹ㍕Ⲵヨ㦂࡛ᚓࡽࢀࡿኚᙧಀᩘ pE ࡢ㛵ಀࢆᩚ⌮ࡋ㸪ḟᘧࡀᡂࡾ❧ࡘࡇ࡜ࢆ♧ࡋ
࡚࠸ࡿࠋ 
NE p 700                      (4) 
(4)ᘧࢆ฼⏝ࡋ㸪᥮⟬ N ್࠿ࡽྛィ ᆅⅬ࡟࠾ࡅࡿኚᙧಀᩘࢆ⟬ฟࡋࡓࠋィ⟬⤖ᯝࢆᅗ 15 ࡟♧ࡍࠋ௒ᅇࡢ
ヨ㦂⤖ᯝ࡛ࡣࠊኚᙧಀᩘࡢ್ࡣ࠾࠾ࡼࡑ 103~105 kN/m2 ࡢ⠊ᅖ࡟࠶ࡿࠋෆ㒊ᦶ᧿ゅࡢ⟬ᐃ࡜ࡣ␗࡞ࡾࠊኚᙧ
ಀᩘࡢ⟬ᐃᘧ࡟ࡣ N ್ࡢ㐺⏝⠊ᅖࡀタᐃࡉࢀ࡚࠾ࡽࡎࠊࡲࡓࠊኚᙧಀᩘࡀ N ್࡜⥺ᙧ㛵ಀࢆ᭷ࡋ࡚࠸ࡿࡇ
࡜࠿ࡽࠊኚᙧಀᩘࡢࢺࣞࣥࢻࡣ᥮⟬ N ್࡜࡯ࡰ୍⮴ࡋ࡚࠸ࡿࠋࡋ࠿ࡋ࡞ࡀࡽࠊෆ㒊ᦶ᧿ゅ࡜ྠᵝ࡟ࠊ᥮⟬ N
್࠿ࡽኚᙧಀᩘࢆ⟬ᐃࡋ࡚࠸ࡿࡓࡵࠊ್ࡢ⢭ᗘࡢ᳨ドࡍࡿࡇ࡜ࡀᮃࡲࡋ࠸ࠋ 
ᅗ 14 ෆ㒊ᦶ᧿ゅ 
(b) 7-CᆅⅬ (c) 7-E ᆅⅬ (a) 7-B ᆅⅬ (d) 11-GᆅⅬ 
ᅗ 15 ኚᙧಀᩘ 
(b) 7-CᆅⅬ (c) 7-E ᆅⅬ (a) 7-B ᆅⅬ (d) 11-GᆅⅬ 
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 8 
㸳㸬࠾ࢃࡾ࡟
 ᮏㄽᩥ࡛ᐇ᪋ࡋࡓෆᐜ࠾ࡼࡧ⤖ㄽࡣ௨ୗࡢ㏻ࡾ࡛࠶ࡿࠋࠋ 
1) ⯙ྎୗᩳ㠃ࡢᆅᙧ 㔞ࢆᐇ᪋ࡋࠊᩳ㠃ࡢヲ⣽࡞ᙧ≧ࡢᗙᶆࢹ࣮ࢱࢆྲྀᚓࡋࡓࠋ 
2) ࢫ࢙࣮࢘ࢹࣥᘧࢧ࢘ࣥࢹ࢕ࣥࢢヨ㦂ࡢ⮬ື໬⿦⨨ࡢ୍ࡘ࡛࠶ࡿNSWSࢆ౑⏝ࡋ࡚ᙜヱᩳ㠃࡟࠾࠸࡚ཎ఩
⨨ヨ㦂ࢆᐇ᪋ࡋࠊ7-BᆅⅬ࡜7-CᆅⅬࡢ⾲ᒙ㒊ࡢᅛ⤖ࡋࡓᆅ┙ࡢཌࡳ࡜ᙉᗘࢆ࠾࠾ࡼࡑᢕᥱ࡛ࡁࡓࠋࡲࡓࠊ
7-EᆅⅬ࡜11-GᆅⅬ࡟࠾ࡅࡿᇶ┙ᒙࡲ࡛ࡢ῝ࡉ࡜ᇶ┙ᒙ௨ὸࡢᆅ┙ᙉᗘࢆᢕᥱ࡛ࡁࡓࠋ 
3) ⯙ྎୗᩳ㠃࡟࠾ࡅࡿNSWSィ ್ࢆN್࡟᥮⟬ࡍࡿᘧࢆồࡵࡓࠋࡑࡋ࡚ࠊྛᆅⅬ࡟࠾ࡅࡿィ ್࠿ࡽ᥮
⟬N್ࢆ⟬ᐃࡋࡓࠋ 
4) ྛᆅⅬ࡟࠾ࡅࡿ᥮⟬N್ࢆ฼⏝ࡋࠊෆ㒊ᦶ᧿ゅ࡜ኚᙧಀᩘࡢ஧ࡘࡢᅵ㉁ࣃ࣓࣮ࣛࢱࢆ⟬ᐃࡋࡓࠋ 
୍᪉࡛ࠊᮏㄽᩥ࡛ࡣ⯙ྎୗᩳ㠃ࡢᙉᗘࡢṇ☜࡟▱ࡿୖ࡛௨ୗࡢㄢ㢟ࢆṧࡋ࡚࠸ࡿࠋ 
1) 7-BᆅⅬ࡜7-CᆅⅬ࡟࠾ࡅࡿィ ࡛ࡣ♟࡜ᛮࢃࢀࡿ◳࠸ࡶࡢ࡟ᙜࡓࡗࡓࡇ࡜࡟ࡼࡗ࡚ࠊᇶ┙ᒙࡢṇ☜࡞఩
⨨ࡢᢕᥱ࡟ࡣ⮳ࡽ࡞࠿ࡗࡓࠋ 
2) ᮏㄽᩥ࡛ᐇ᪋ࡋࡓㄪᰝ࡛ࡣࢧࣥࣉࣜࣥࢢࢆᐇ᪋ࡋ࡚࠸࡞࠸ࡓࡵࠊྵỈẚࡸ‵₶ᐦᗘ࡞࡝ࡢ≀ᛶ್ࡀᢕᥱ
࡛ࡁ࡚࠸࡞࠸ࠋ 
3) ィ ್࠿ࡽN್࡬ࡢ᥮⟬ᘧࡢసᡂ࡟࠶ࡓࡾࠊ࠸ࡃࡘ࠿ࡢ௬ᐃࢆ⏝࠸࡚࠸ࡿࡇ࡜ࡸࣉࣟࢵࢺᩘࡀ୙༑ศ࡛
࠶ࡾࠊ᥮⟬ࡢ⢭ᗘࡶ༑ศ࡜ࡣゝ࠼࡞࠸ࠋ 
4) ྛᅵ㉁ࣃ࣓࣮ࣛࢱࡣィ ್࠿ࡽ┤᥋ᚓࡽࢀࡓࡶࡢ࡛ࡣ࡞ࡃࠊィ ್ࢆ᥮⟬N್࡟┤ࡋࡓࡶࡢࢆ౑ࡗ࡚࠸
ࡿࡓࡵࠊ᥮⟬ࡢ⢭ᗘ࡟␲ၥࡀṧࡿࠋ 
5) ᮏᇽࡢᏳᐃᛶホ౯ࡢࡓࡵ࡟ࡣࠊࡉࡽ࡞ࡿィ ࡀᚲせ࡛࠶ࡿࠋ 
 ௒ᚋࡣୖグㄢ㢟ࡢゎỴ࡜࡜ࡶ࡟ࠊ௒ᅇྲྀᚓࡋࡓィ ⤖ᯝࢆ⪃៖ࡋࡓᆅ┙ࡢᆅ㟈᫬࡟࠾ࡅࡿᏳᐃᛶࡢホ౯࡟
ྲྀࡾ⤌ࡳࡓ࠸࡜⪃࠼࡚࠸ࡿࠋ 
 
ㅰ㎡㸸ᮏ◊✲ࢆ⾜࠺࡟࠶ࡓࡾ㸪ᅜᐆΎỈᑎ࡟࠾࠸࡚㈗㔜࡞ᶵ఍ࢆ㡬ࡁࠊㄪᰝࢆࡉࡏ࡚㡬࠸ࡓࠋΎỈᑎࡢ᳃Ặ㸪
⚟ᒸẶ㸪ி㒔ᗓᩍ⫱ᗇᣦᑟ㒊ᩥ໬㈈ಖㆤㄢࡢ㭯ᒸẶ㸪ⓑ▼Ặ࡟ࡣከ኱࡞ࡈ༠ຊࢆ㡬࠸ࡓࠋࡲࡓࠊNSWS◊✲
఍ࡢⓙᵝࠊ࡜ࡾࢃࡅ⇃㇂⤌ 㧗ᑿẶࠊK&O corporation ㏆⸨Ặࠊ᪥ᮏ≀⌮᥈㚽 㢼ᔒẶࠊ࢔࢟ࣗࢸࢵࢡ ✄ඖẶࠊ
ிᡪᅵᮌࢸࢡࣀࣟࢪ࣮ ⚟ᓥẶ࡟ࡶㄪᰝ࡟㝿ࡋከࡃࡢࡈ༠ຊࢆ㡬࠸ࡓࠋࡈ༠ຊ㡬࠸ࡓⓙᵝ࡟ㅰពࢆ⾲ࡋࡓ࠸ࠋ 
 
ཧ⪃ᩥ⊩㸸
1) ᅵᒱ᠇୕㸪ᓊᮏⱥ᫂㸪ྂᕝ⚽᫂㸸ⰼᢡ᩿ᒙ࡟ࡼࡿி㒔┅ᆅࡢ3ḟඖ㠀⥺ᙧ᭷㝈せ⣲ἲ࡟ࡼࡿᆅ㟈ண 㸪❧࿨㤋኱Ꮫ21
ୡ⣖COEࣉࣟࢢ࣒ࣛࠕᩥ໬㑇⏘ࢆ᰾࡜ࡋࡓṔྐ㒔ᕷࡢ㜵⅏◊✲ᣐⅬࠖᖹᡂ16ᖺᗘ୰㛫ሗ࿌᭩㸪pp.113-120㸪2005. 
2) 㕥ᮌ㝯ᚿ㸪ఀὠ㔝࿴⾜㸪ᅵᒱ᠇୕㸸 ᠱ㐀ᙧᘧࢆ᭷ࡍࡿఏ⤫ᮌ㐀ᘓ⠏≀ࡢಖ᭷Ỉᖹ⪏ຊ࡜ᆅ㟈ᛂ⟅㸪ᵓ㐀ᕤᏛㄽᩥ㞟 
B㸪Vol.52㸪pp.477-490㸪2006. 
3) ኱ᒸඃ㸪㕥ᮌ㝯ᚿ㸪ఀὠ㔝࿴⾜㸪ᅵᒱ᠇୕㸸⤒ᖺኚ໬ࡀᠱ㐀ᙧᘧఏ⤫ᮌ㐀ᘓ⠏≀ࡢ⪏㟈ᛶ⬟࡟୚࠼ࡿᙳ㡪㸪᪥ᮏᆅ
㟈ᕤᏛ఍ㄽᩥ㞟㸪➨8ᕳ㸪➨3ྕ㸪pp.1-18㸪2008. 
4) ᘓ⠏◊✲༠఍㸸ᅜᐆΎỈᑎᮏᇽ࡯࠿ඵᲷ⌧ἣㄪᰝሗ࿌᭩㸪2007. 
5) ᆅ┙ᕤᏛ఍㸸ᆅ┙ㄪᰝࡢ᪉ἲ࡜ゎㄝ㸪pp.280-294㸪2004. 
6) ㏆⸨ᕦ㸪኱໭⪔୕㸸ᆅ┙ෆ✵Ὕ⮬ỿ㡿ᇦࡢヲ⣽ㄪᰝ᪉ἲ࠾ࡼࡧࡑࡢㄪᰝᶵ㸪ᆅ┙ᕤᏛ఍ㄅ㸪Vol.56㸪No.9㸪pp.30-31㸪
2008. 
7) ✄⏣ಸ✑㸸ࢫ࢙࣮࢘ࢹࣥᘧࢧ࢘ࣥࢹ࢕ࣥࢢヨ㦂⤖ᯝࡢ౑⏝࡟ࡘ࠸࡚㸪ᅵ࡜ᇶ♏㸪Vol.8㸪No.1㸪pp.13-18㸪1960. 
8) Terzaghi, K. and Peck, R.B.: Soil mechanics in engineering practice, John Wiley & Sons, 1948. 
9) Dunham, J. W.: Pile foundation for buildings, Proc. of ASCE, Journal of the Soil Mech. And Found. Div., Vol. 80, SM. 1, pp.1-
21, 1954. 
10) ᪥ᮏ㐨㊰༠఍⦅㸸㐨㊰ᶫ♧᪉᭩࣭ྠゎㄝ ϫୗ㒊ᵓ㐀⦅㸪2002. 
11) ᪥ᮏ ‴༠఍⦅㸸 ‴ࡢ᪋タࡢᢏ⾡ୖࡢᇶ‽࣭ྠゎㄝ㸪㸦ୖᕳ㸧㸪1999. 
12) 㕲㐨⥲ྜᢏ⾡◊✲ᡤ⦅㸸㕲㐨ᵓ㐀≀➼タィᶆ‽࣭ྠゎㄝ ᇶ♏ᵓ㐀≀࣭ᮺᅵᅽᵓ㐀≀㸪2000. 
13) ᪥ᮏᘓ⠏Ꮫ఍㸸ᘓ⠏ᇶ♏ᵓ㐀タィᣦ㔪㸪2001. 
14) ྜྷ୰㱟஀㐍㸸ᶓ᪉ྥᆅ┙ᛂຊಀᩘ㸪ᅵᮌᢏ⾡㈨ᩱ㸪Vol.10㸪No.1㸪1968. 
－270－
